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DETAILED ACTION 



Response to Arguments 

1. Applicants arguments, see Remarks filed 09/27/2006, have been fully 
considered but they are not persuasive. Examiner does not agree with Applicant's 
interpretation of the references by Downing and Mittal provided in the Remarks. 
Regarding to the reference by Downing: First: On page 13, lines 5-9, Applicant wrote: 
"...Downing does not disclose that the material of the flexible channel is to provide a 
spring-like restoring force when compressed. In Downing, the coolant pressure forces 
the plate stack to move upward and downward to contact the metal plate and also force 
the bellows and metal end cap to contact the device to be cooled." However, on page 
1 1 line 22 through page 12 line 2, Applicant provided the following description of the 
reference by Downing: "When the coolant circuit is depressurized, the spring constant in 
the bellow s will cause the assembly to retract from the module allowing servicing or 
replacement." , which means that Downing definitely discloses a bellow having a spring- 
restoring force. The actual difference between the device by Downing and the proposed 
inventive device is that by Downing a resilient bellow is stretched when expanding 
under a coolant pressure in a coolant circuit in a cooling/working position and is 
retracted back to a normal (non-cooling position), when said coolant circuit is 
depressurized, while in the applicant's device the bellow is compressed by a spring- 
restoring force in a cooling/working position and is further compressed by a vacuuming 
the coolant circuit in the non-cooling position. While admitting these differences, 
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Examiner direct Applicant's attention to the facts that a) he did not claim these 
differences, and b): these differences are rather methodical than structural. Both, the 
device by Downing and the device by Applicant, could be used both ways. 
Second: There is a need to clarify meanings of the terms "non-planar IC" and "Surface 
irregularities of IC" as they are used and discussed in the current application. As 
understood by Examiner, the current application's meaning of a "non-planar IC" is that 
this electronic component's top surface is not parallel to the tops of other components 
or/and to the bottom surface of the bellow. The whole idea of a cooling bellow is to 
make its bottom conformable with a non-planar IC. On the other hand the term "Surface 
irregularities of IC" means that top surface of the IC has some up and downs. That's 
where elastic part on the bottom of the bellow (or any other kind of a heat sink) helps. 
From this point of view Downing should not suggest said flexible channel (bellow) being 
confomiable with a non-planar IC. The device by Downing comprising a flexible bellow 
inherently provides such a feature. Mittal et al specifically teach this feature on col. 2, 
lines 46-58. Based on the above the previous rejection stays. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-2, 4-5, 7, 9-13, 15-22, 25-29, 42-43, 45-46 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Downing in view of Mittal et a! (US Patent 
4.450,505). 

With respect to claims 1-2, 5, 11-12. 15-16, 18-22. 25, 42 and 45: Downing teaches a 
cooling device 10, Figs. 1-2, for removing heat from an integrated circuit, said cooling 
device comprising: a conduit 11, a flexible channel 17 to alternate between a 
compressed position and an extended position (col. 3. lines 15-37, and col. 4, lines 55- 
68), and having a first open end and a second closed end, said first open end coupled 
with said conduit 11, said open end having an internal width, said flexible channel 17 
comprised of a resilient material having spring-like characteristics, said material to 
provide a spring-like restoring force when compressed, the second closed end 
comprising a thermally conductive material 23 attached to said flexible channel 17, said 
thermally conductive material 23 having a substantially planar surface to interface 
directly with said integrated circuit when said flexible channel is extended and to detach 
from said integrated circuit in said compressed position; an interconnect mechanism 
between said conduit and said flexible channel to allow a fluid introduced within said 
conduit to move between said conduit and said flexible channel 17, and a heat sink (18, 
19, 21) attached to an interior surface 28 of said closed end to cause heat absorbed by 
said closed end to be conducted through said conduit 1 1 and said flexible channel 17. 
Downing teaches furthermore) said cooling device as in Claim 1 , wherein said 
interconnect mechanism is an opening 22 in a surface of said conduit 1 1 , wherein said 
flexible channel 17, including said closed end 23, is sealed, and further comprising ports 
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12 for coupling to a pump coupled to said conduit 1 1 configured to reduce a pressure in 
said conduit and said flexible channel to compress said flexible channel and to remove 
said conductive material from said integrated circuit (col. 3, lines 15-37, and col. 4, lines 
55-68). Although the device by Downing is a cooler, it is inherent that a cooled fluid is 
getting heated after contacting a heat sink and a thermally conductive end 23. Downing 
does not teach said flexible channel being conformable with a non-planar integrated 
circuit. 

With respect to claims 3, 4, 7, 13, 17, 26-28, 43, 46: Downing teaches all the limitations 
of the claims except: said flexible channel being confomiable with a non-planar 
integrated circuit; said opening has a width equal to said internal width of said open end 
(claim 3); certain types of materials used to couple said flexible channel to said conduit 
(claim 4), or to make said closed end of said flexible channel (claim 7); and certain 
ranges of the cooling fluid pressure to manipulate expanding of said flexible channel 
(claims 13, 17, 26-28, 43 and 46). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to make said closed end heat sink and 
said flexible channel from such claimed materials, since it has been held to be within the 
general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice, {In re Leshin, 125 USPQ 
416), and also it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Allen 105 USPQ 233. With respect to claim 9, Downing 
teaches all the limitations of the claim except said flexible channel is made of resilient 
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material comprising a material selected from the group of which phosphor bronze and 
beryllium copper are members, neither said flexible channel being conformable with a 
non-planar integrated circuit. With respect to claims 23 and 29, Downing teaches all the 
limitations of the claims except said flexible channel being conformable with a non- 
planar integrated circuit; cooling device as in Claim 19, further comprising: a plurality of 
flow diverters attached within said conduit to create turbulence in said fluid (claim 23); 
and a cooling device as in Claim 1 , wherein said heat sink extends into said conduit in 
said extended position (claim 29). Mittal et al teach a cooling device 10, Fig. 1, for 
removing heat from an integrated circuit 30, said cooling device comprising: a conduit 
48, a flexible channel 26 having a first open end and a second closed end, said first 
open end coupled with said conduit 48, said open end having an internal width, said 
flexible channel 26 comprised of a resilient material - Beryllium Copper having spring- 
like characteristics , said material to provide a spring-like restoring force when 
compressed, said material providing to said flexible channel enough flexibility to 
conform with surface 32 of chip 30 (col. 2, lines 46-59); the second closed end 
comprising a thermally conductive material 44 attached to said flexible channel 26, said 
thermally conductive material 44 having a substantially planar surface to interface 
directly with said integrated circuit when said flexible channel is extended; an 
interconnect mechanism between said conduit and said flexible channel to allow a fluid 
introduced within said conduit to move between said conduit and said flexible channel 
26, and a heat sink 28 attached to an interior surface of said closed end 44 to cause 
heat absorbed by said closed end to be conducted through said conduit 48 and said 
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flexible channel 26; wherein said heat sink 28 extends into said conduit in said extended 
position, and further comprising: a plurality of flow diverters 29 attached within said 
conduit to create turbulence in said fluid. It would have been obvious to one having 
ordinary skill in the art at the time invention was made to made said flexible channel in 
the device by Downing from Beryllium Copper as it is don e by Mittal et al, and also to 
extend said heat sink into said conduit and to provide flow diverters, as it is also done 
by Mittal et al, in order to enhance heat dissipation of the device. 

3. Claims 10 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Downing in view of Mittal et al as applied to claims 1 and 29 above, and further in 
view of Yamamoto et al (Previously cited US Patent 4,729,060). 
Downing in view of Mittal et al teach all the limitations of the claims except a cooling 
device as in Claim 1, wherein said resilient material Is pleated (claim 10); and A cooling 
device as in Claim 29, wherein said heat sink comprises a plurality of spaced apart 
planar fins (claim 31). Yamamoto et al teach a cooling device 10, Figs.1 , 1 1 , for 
removing heat from an integral circuit (IC) 7, said cooling device comprising: a conduit 
1 ; a sealed flexible channel 5 having a first open end and a second thermally conductive 
closed end 3, said flexible channel is made of a resilient material having spring-like 
characteristics and providing a spring-like restoring force when compressed, said 
second end thennally conductive material (copper) having a substantially planar surface 
to interface directly with said IC 7; an interconnect openings between said flexible 
channel and said conduit to allow a fluid to move between said conduit and said flexible 
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channel; and a port for coupling to a pump 25 coupled to said conduit 1 . Yamamoto et 
al teach furthermore a heat sink 75 having a plurality of spaced apart planar fins 77, 
said heat sink being attached to an interior surface of said closed end 3 to conduct heat 
absorbed by said closed end through said heat sink to said cooling fluid contained 
within said conduit 1 and said flexible channel 5. Yamamoto et al teach furthermore said 
resilient material could be pleated (col. 4, line 44). It would have been obvious to one 
having ordinary skill in the art at the time invention was made to make said resilient 
material pleated and said heat sink having a plurality of spaced apart planar fins in the 
device by Downing and Mittal et al as it is disclosed by Yamamoto et al as an obvious 
matter of design choice, since applicant has not disclosed that choosing a pleated 
material or providing a heat sink by a plurality of planar fins solves any stated problem 
or is for any particular purpose and it appears that the invention would perform equally 
well with any kind of a flexible enough material or a heat sink having enough of a heat 
dissipating surface. 

4. Claims 32-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Downing In view of Mittal et al as applied to claim 1 above, and further in view of Hisano 
et al. 

Downing and Mittal et al teach all the limitations of the claims except said conduit as a 
heat pipe comprising a wicking material. Hisano et al teach a cooling device, Fig. 29, for 
removing heat from an integral circuit 1 (IC), said cooling device comprising: a conduit 
81b; a sealed flexible channel 81a having a first open end and a second themially 
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conductive closed end 82, said flexible channel is made of a resilient material, said 
second end thermally conductive material having a substantially planar surface to 
interface directly with said IC 1; an interconnect openings between said flexible channel 
and said conduit to allow a fluid to move between said conduit and said flexible channel 
81a; wherein said conduit 81b is a heat pipe comprising a wicking material (col. 18, lines 
19-22). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ a heat pipe comprising a wicking material, as Hisano et 
al show it, in the device by Downing and Mittal et al, in order to enhance heat 
dissipation. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael V. Datskovskiy whose telephone number is 
(571) 272-2040. The examiner can normally be reached on 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynn Feild can be reached on (571) 272-2092. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated infonmation 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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